I HAVE long been interested in the possibilities of tumour formation from endothelium, but I have invariably found the recognition of these neoplasms a difficult matter. There is, of course, nothing very characteristic about the endothelial cell apart from its property of forming the lining of a vessel, and I know of no definite standards by which it is possible to distinguish the endotheliomata from other neoplasms.. But I believe that some of the accepted points in the diagnosis are the following: An undifferentiated polymorphic-celled type of growth; a whorled arrangement of the cells with the formation of elongated tubules and narrow trabecula ; the presence of tumour giant cells; the close association of the growth with blood-vessels; and the formation of lumina or channels which may contain blood. Some of these criteria might equally be applied to the carcinomata; others appear to me to have been accepted with very little critical examination.
Some months ago one of the tumours which I propose to describe came under my observation, and led me to work through my material systematically in the hope of gaining clearer ideas on the subject. The work is far from complete, but I have been able to examine two cases in detail.
The first case is a malignant endothelioma Qccurring in a woman aged 44 . From childhood a condition of elephantiasis of -the right foot and leg had been present, but had caused little inconvenience till 1914, when the limb began to ache continuously, the pain becoming much worse after walking. About this time a bluish-red discoloration of the skin of the leg was noticed, and there also occurred severe attacks of sharp shooting pain. The specimen was sent to me for examination. The scar of the previous amputation was quite healed, but -the stump, though not enlarged, was of a dense craggy hardness, a condition which extended upwards on the anterior and inner aspects of the thigh to the groin. There was much discoloration of the skin, which was bluish-black over the stump itself, reddish over the rest of the limb; and over the stump and anterior surface of the thigh it presented a diffuse finely nodular Kettle: Turnours arising from Endothelium condition. On incision, the stump was found to be infiltrated with a hard, intensely hfemorrhagic growth, involving the skin, and extending irregularly in the subcutaneous fat upwards to the groin. The posterior and outer aspects of the thigh were much less involved and there appeared to be no invasion of the muscle. The femoral glands were enlarged and filled with growth.
The histological structure of the tumour is at first sight somewhat complicated. Under a low magnification the most striking feature is the occurrence' of large irregular spaces, which contain fluid blood, and in places occupy almost the whole of the microscopic field. Sonmetimes they possess a thick lining of spheroidal cells, but more often the lining is reduced to a single or double layer, and it may be absent altogether. Associated with these vascular elements are areas of more solid growth, consisting of cells which are grouped loosely or compactly in large or small masses without any intercellular substance. No typical form exists, but the cells vary enormously in size and shape, and though perhaps the majority are spheroidal in shape, flattened squamous and long columnar forms also occur. The nuclei are also extremely variable in shape and structure, and occasionally multi-nucleated cells can be seen. Dividing cells are very rare. In the greater part of the growth, even in the smallest outlying nodules, there is an abundant fibrous stroma.
In places, however, there are indications as to the true nature of the growth. At the growing margin branching syncytial forms occur which bear a striking resemblance to vasoformative cells, and occasionally, when growing in looser tissue, these syncytia may be drawn out as a flattened lining to a blood-containing space, that is to say, they form an endothelium. But however variable the tumour cells may be in most respects, one very constant feature is the occurrence in the cytoplasm of vacuoles which do not contain fat but are apparently the result of a simple degeneration. These vacuoles are of great importance, for it is by their confluence that the large characteristic spaces are formed.
In fig. 4 It is also common in many morbid conditions, It occurs in the vessels in the neighbourhood of inflammatory lesions; it has been described by Takahashi' in vessels containing malignant emboli; and it may often be seen in the vessels of the stroma of malignant new growths. With regard to the blood-containing spaces, it must be recognized that in the malignant endotheliomata they represent merely an attempt on the part of the tumour cells to perform their normal function. There is only very rarely any orderly growth or grouping of the cells to form lumina, but the spaces result from a degenerative process which has its counterpart in the physiology of the norinal angioblasit, though it is quite uncontrolled in the 'malignant cell. This is clearly seen in the preparations, for in many places the lining cells of the spaces have degenerated, liberating the contained blood, which has infiltrated the surrounding connective tissue.
Finally, it remains to be shown how the tumour spaces come to contain blood. I -have examined many blocks from the main growthand have cut several of the smallest nodules in complete series, but I "An Experimental Study of Metastases," Jow'n. Path. and Bact., 1915, xx, pp. 9-13.
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at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from I have never been able to demonstrate any physiological connexion between the blood spaces of the tumour and the vessels of the host. What happens is this. Small capillaries of the stroma rupture as the result of infiltration of their walls by the tumour, and blood is effused into the surrounding tissue, forming, as it were, a cistern from which it oozes into the vacuoles already prepared in the tumour cells. There is no true circulation of blood in the growth, but the condition is comparable with that seen in the early weeks of the development of the ovum, where, as the result of rupture of the maternal capillaries, blood is extravasated into the chorio-decidual space and so reaches the vacuolated elements of the trophosphere. I have called this tumour a malignant endothelioma, and no other diagnosis seems possible. Its general structure, its infiltrative and destructive growth, and the formation of metastases in lymphatic glands establish its malignancy as clearly as one can hope to do with human material. The proof of its endothelial origin is more difficult, since the diagnostic features of endotheliomata are by no means clearly defined. But it reproduces the structure of the hyperplastic or developing endothelial cell in so many respects that I cannot doubt its origin from this. tissue, and for me, at least, it presents valuable indications of the properties one might expect an endothelioma to possess.
The second tumour is quite frankly derived from the endothelium of blood capillaries. It occurred as a rounded swelling, the size of half a walnut, on the left side of the back of a female child aged 4 months.
It was attached to the outer border of the erector spinee, and the skin was freely movable over it.
The clinical history of this case is brief and unfortunate. The tumour had been noticed for six weeks when the child was admitted to hospital for operation. The operation took place the day after admission, but the first incision had scarcely been made when the child died, presumably from anaesthetic poisoning. In these circumstances the case passed under the jurisdiction of the Coroner, and I am I g ..~~~~~~~~~~~~~~~~C unable to furnish any report of the post-mortem-findings, but the tumour, a firm fleshy mass, was sent to ine -for examination, and at the time I described it as an angiosarcomia ; recently, however, I have altered my opinion.
Histologically, the tumour resembles in many respects the ordinary heemangioma hyperplasticum. It is composed of rather large fusiform cells, having a scanty reticular cytoplasm and a big oval'nucleus. These cells are grouped together in irregular alveoli, but a delicate hyaline intercellular material can often be distinguished between them. There is free infiltration in the muscular tissue of the part, and isolated muscle fibres are sometimes entirely surrounded by tumour cells.
The cytoplasm of the cells is loose and reticular, and a great number of them are definitely vacuolated. As in the previous tumour, these vacuoles increase in size until they occupy practically the whole of the cell, the nucleus being compressed at the side. Finally, the walls between adjacent vacuolated cells break down, and channels are formed which ultimately come to contain blood. But in this tumour the process is never so irregular as in the first case. Quite definite capillaries are formed with a regular endothelial lining-only rarely do the cell walls give way so as to give rise to larger spaces. Although the growth is for the most part quite vascular, areas are occasionally met with where the tumour cells are longer and -more slender, and are arranged in bundles, rather in the fashion of a spindle-celled sarconma. But this is not common, and at the periphery especially the tendency is to a looser texture with the formation of larger numbers of capillaries. Occasionally there occur large dilated sinuses wlhich are filled with papillary ingrowths of the lining endothelium. These papillomata are extremely vascular, and are formed entirely by the proliferation of the endothelium lining the sinuses. In this respect this tumour differs from the angioma described by Borrinann' some years ago as an example of an innocent tumour which formed metastases. In Borrmann's case FIG. 10. Case II. High power view of area A in fig. 9 . papillomata also occurred, but they always contained a connective tissue core, and he lays stress on the fibro-endothelial nature of the growth.
"Metastasenbildung bei histologisch gutartigen Geschwtilsten," Ziegler's Beitrage zur path. Anat., 1907, xl, pp, 372-392. Closely associated with the cellular elements, usually in intimate contact with the margins of the alveoli, are numerous large capillaries or sinuses, lined by a single regular layer of endothelium. They do not belong to the stroma, but are an actual and most important part of the tumour, which, in fact, is derived from their lining endothelium. These channels ramify through the muscles and connective tissue as narrow clefts, which in serial preparations can be traced through thirty or forty L'. fig. 9 . sections or more. They widen out considerably when in contact with the alveoli, and at first I thought that their peculiar structure might be explained on the assumption that they were dragged out in this way by the tension on their walls of the growing cells in the neighbourhood.
This, however, is not the case. In every channel which I have followed through in the series the dilatation completely encloses the cell masses, which are simply localized proliferations of the lining endothelium. Sometimes neighbouring groups of cells fuse together, and elsewhere the cellular proliferation may be so extreme that the true relationship of cells to channels may be obscured, but whenever I have been able to follow an alveolus from beginning to end I have found it to arise from proliferation within the lumen of a channel of the lining endothelium. There is never any growth away from the vessel, it is always into the lumen.
These vessels do not necessarily end with the alveoli. They form an extremely complex system, and I have never been able to trace their 
